Avian neural crest cell migration on laminin: interaction of the alpha1beta1 integrin with distinct laminin-1 domains mediates different adhesive responses.
In the present study, to further elucidate the molecular events that control neural crest cell migration, we have analyzed in vitro the adhesive and locomotory response of avian trunk neural crest cells to laminin-1 and searched for the integrin receptors involved in this process. Adhesion of crest cells on laminin-1 was comparable to that found on fibronectin or vitronectin. By contrast, migration was significantly greater on laminin-1 than on the other substrate molecules. Interaction of crest cells with laminin-1 involved two major cell-binding domains situated in different portions of the molecule, namely the E1' and E8 fragments, which elicited different cellular responses. Cells were poorly spread on the E1' fragment whereas, on E8, they were extremely flattened and cohesive. Either fragment supported cell locomotion, albeit not as efficiently as laminin-1. Immunoprecipitation and immunocytochemistry analyses revealed that crest cells expressed the alpha1beta1, alpha3beta1, alpha6beta1 and alpha vbeta3 integrins, as well as beta8 integrins, as presumptive laminin-1 receptors, but not alpha6beta4 and alpha2beta1. Immunofluorescence labeling of cultured cells showed that the alpha1, alpha v, beta1 and beta3 subunits were diffuse on the cell surface and in focal contacts. In contrast, alpha3 and beta8 were diffuse, while alpha6 was mostly intracytoplasmic and, secondarily, in focal contacts. Inhibition assays of cell adhesion and migration with function-perturbing antibodies demonstrated that alpha1beta1 played a predominant role in both adhesion and migration on laminin-1 and interacted with either binding sites in the E1' and E8 fragments. Alpha vbeta3 was also implicated in neural crest cell migration. In contrast, alpha3beta1, alpha6beta1 and the beta8 integrins appeared to play only subsidiary roles in cell adhesion and migration. Finally, the ability of neural crest cells to interact with laminin-1 was found to increase with time in culture, possibly in correlation with changes in alpha3 distribution on the cell surface. In conclusion, our study indicates that (1) the preferential migration of neural crest cells along basal laminae can be accounted for by the ability of laminin-1 to promote migration with great efficiency; (2) interaction with laminin-1 involves two major cell binding domains that are both recognized by the alpha1beta1 integrin; (3) alpha1beta1 integrin can elicit different cellular responses depending on the laminin-1 domains with which it interacts; and (4) changes in the repertoire of integrins expressed by neural crest cells are consistent with the modulations of cell-substratum adhesion occurring throughout migration.